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[||*« 1 ] 

# ^ x *^ trft * (fi -e o »* t fi h u *n« 6 a* * » * »3t *? T * o T 

XttM3HS3tftO*3t3t*^jafSSI 1 Mfcfci^T* WfHft*«f* Hi £ ft T l> § Jfcttl 
CH*a 2 ] 

lilcEJtlfeS^fti^ilLTfeD, t&Ettftfefttt* su ££ 2 M fc #ft b T ^ § 

imxm 3 ] 

4 ] 

MKistt<*Mf±, taiai&*»<**«aEifi or^a^jLK* jSt-sot, mm^mma, mm 

CH*« 5 ] 

iESjfiftitt, taiB»«»#ati«anrffia£?LH*j§-e;&oT, tJ8B)t«ije«, mib 

[W** 6 ] 

itE3!S»itt, «EHSOB±»Xtt*<!)ifi«t#St8 c * ft * £ f § H# g 2 ic 

i b n © a % m ? o 

7 ] 

53lSlcK»sn, i» IB ft tt JS « , RTSJte*«fci3tj-SWEHffeoaft**RiR*i: L 

4 , 5 Xtt 6 fCfBi£<Dfi!ftfK?o 
8 ] 

MfB!iii^cM£ftT^SMfBltftf*Jifi, * fl« ft iR f * c i: fc J: ?K ^nfti 

Hfe&tf* feofgft-r § 3 awicE^^n, MKftSi«fi, a^tisiw^ 

[ItsRiR 9 ] 

MiBftMiUi, BD^5HSIBI±lc»Sns»2ffi«^TIc#ffi1-Sc: 3 
M«!S3, 4, 5 Xtt 6 fcE«©5S3t*?o 

Clf *s 1 0 ] 

, 4 , 5 X tt 6 IB « © 56 ft * ? o 
[MSS 1 1 ] 

MiaftM«, BiajfciswetcKJRis^wrsc fc*»«i:-r«is#s 1 oe ib « © §§ ft 
im^m 1 2 ] 

[11*9 1 3 ] 
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hu te % m m a > mmnB^ojEmicmmztix^z c tzwrntt §m$i i 2 ^ ib gc © 

[ffSS 1 4 ] 

{tft&xf-v/t, mmmmw^mmm^m^mm u m i b » « $t <* t s m f §s 

WfcEK-fSfiittttEiaXT 1 v tu ISituigft £M L T , M IB It M * f& f 3 it 

imxm i 5 ] 

imMm i e ] 
[if i 7 ] 

**o«fi3VE»*nT4*»i»sfca2asfc*jhfiftTr*«tt , p!:n6«!)w»aj«« 
[.»*« is] 

**©Hfi^E»*nTa*jBia*fc*.2iisi:*»ifii-r*«»"T?j:n6©^*ij# 

ES^ft*St1"§i)tftiaiXfy HUE* 1 ««X«tGKfll 2 SSfcfcvt, W 
B*flaXttMIB8Jfc{*©»ft#tfMU fro, MfBffiH&Sf* t gMt § @# fc ER* 

[|»*« l 9 ] 

[ 0 0 0 1 ] 

*»Wtt, 52 ft 3R ? fc: 18 I, , Wt, /7Xvf^^H;U* (J-XT, Tpdpj t 

[ 0 0 0 2 ] 

, ^ST'«SigMfb^S^t-?.C^OT-t§7 : VX^b^x/WX^UTaa?nT^§ 

M«t5^1?*7-Ii^iIt§f^X7"b-{f/UXf$S 0 
[ 0 0 0 3 ] 

H 8 « , - SS W & « S (ACS) PDP 1 OOflWBTSi. 

PDP 1 0 0 14, E^fc±ffi*#fiS-&T.ER£nfcttiB*9 0fc«fctf#ffi«9 1 fr 6> 
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tuffifigoti, mi«7XS«i o i t , 1 02t, itftii 06i, «■ 

■ l07fc*»6ft* o 
[ 0 0 0 4 ] 

i ±tiit g i 02*'ifi)(?nt^§ o 

IStii 0 2ao*SiW77lfii o l tt, £ 6 |g«#« l 06Stf|ftv^* 
v"7 A (MgO) i^&Sfill 1 0 7T*St)tlT^§o 

III9 IS, fSA*7Xl«l 1 It, 7K1/X1I1 1 Hftll 1 3fc, 10 

III l 4t, ^StSIIl l 4HUOHIS (JWT. rdiiSJ i: -5 o ) ©ltffi± 
fcfcrt*ftfc#» «fttf»0*fifcttS-*-*S3teftJI 1 1 5 r , g , b fcfrfeft*. 
[ 0 0 0 5 ] 

1 1 6 Ui, He, X e , N e ft H©f i)Xfi?^fr6 ftiSlfX*^A2ft 

Bi!)^5-S©iitll 02tl*O7Kl/Xlil 12!:*', ffilSlll 1 6 £ R 

±IHtt*£lffll 1 6fcfc^Tfi, KilctfoTlES*n»tf»tL 4 S&tfWOS- 
feK3t*St*S31fift*l 1 5 r , g, b^fflfijejfcfscfct.tt), iJ7-iiSn5. 
[ 0 0 0 6 ] 20 
±IE P D P 1 0 0 OXJBWtft^Ttt, ^MMX£l&£-f§fcJ6, ralfi9 0 tfB 
9 1 ^f7X7 l J7hiaD8ttSIiil, PDP 1 OCXOrtSBfcifrlh-fS&lkl 
8iO«T, B 9 K * T <fc 5 > PDP l 0 0it%taiSLOOflgp©A*X^II 

CWttXlK 1 ] #P^¥ 2001-35372 ^fc* 

[ r w <d m ^ ] 

lj: a t-rsHS] 

[ 0 0 0 7 ] 

cnii, PDP 1 0 0 F*J 8B £ E 18 £ nt^SB i: A, 2? 0 SB # , I^M-Xh^Ot 30 

« It b V ft T* £ £ o 
[ 0 0 0 8 ] 

cofcft, P D P l o o 850**6141 fll*tf, H©*M 
fttfxtf, -fe ;l/ SP T 4 U «fc 0 , H#0Kffcft4HlcSfl:1-*ft:*KJS#ji*, 

COKft»tfPDP100<Ort»TJjR»L, rtg|5c7)ilffi, « * It ft ft JI © H ffi ^ M ffi 40 

[ 0 0 0 9 ] 

t©J:5£8Mt»#$ftftJi<0gffl J f>HaiB«9 o (DftMK Zlcttm? % t , It ft ft Jilt 
iBK:43»*3ttoail*««fi"FL, $fc, ffiffifi 9 0 t § 6 ffiT 1" 5 fc & „ *££ 

stftfttMirs c t t ct k> ^rnsmytttrnzmwumm? >^k*v^t 
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#f§0J3tt, £ ®<k 3 fcUgfctfft L J; 3 fcfcSnfcfcOtffc^ m "* w & *8 « W & © 
[001 1 ] 

(1) . S^fX*^ty»««fl:itiT»©tt*|ceHLfe*i1.»3Ep5nrii)t*#S5l)fc3R? 
iB*tt«XfiMiBStt#©f83tft#i!lji3-sas l S«£fc^T\ M fEM«#: « ? ft r 

[0012] 

1*3, WPtS)t*©HHtKfbfiiS:if(0@fl:*«#jS-rs©*flIA5o 

(2) . ±f3 (l) KEloM^ii, ^7X7f^^K;U;H?^T, fulE 

s»tt»»iRii-*sri»*»tfa2a«o^ii»n±*s»-r*!:i:t±t)»iai*nT* 

±Ta$h5S2«««tiBi(i:EjnftI3tfti*ig)SLTfc^ tutEftfeWi, MIS 
£ 2 ffi«rtl:#SLTi/>5„ 
[0013] 

(3) . ±ia (2) Kia*©i9iB*«i«tt, t&e3t#ftJi*fc#ftEii*ftT^5,, 

(4) . ±12 (2) ElE*<DiufEitft{#»y:, MS3»««f*ffMnrill&£?LK*ig-T? 
&oT, M f E ft tt 8Ui , MIESf ftft*gffi<DjiufEI§ l I1SIiciI^ntl^„ 

(5) . (2) fcie*©tuia«7ie{*«tt, iHE»««{^?ftawt£&£?L«#§3§ 

[00 1 4 ] 

*>5C»«tfI'fSh«ci:4<, ±E*fcft© ft *„ 

(e) . ±k (2) fcia«oa&i5^tt«tt, Bflt5PBs<i!)]i±a5xtt ; f o3fifist#«E-rs 
ft *„ 

(7) . ±e (3) , (4), (5) sfcti (6) ttia«©BuiB^7tei*iitt, mftmz 
ittscttj;^ ^ft^"ft*&> utfeatfUftoR^-rs 3a«fcK»?ft, mie^ 

W«)fcig«fcfcttSffiiB»fe0«S»*!RiKH}fc L, »&ft£#Sft f 3 SJtttJi 
[0015] 

ftil ffi T * T # 5 RB 9 W * fc ^ v» 5 S» * 3 «, 

(8) . ±13 o) , (4) „ (5) gfctt (e) icmmvmmmmmicM&ztix^ 
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[00 1 6 ] 

(9) . ±E (3) , (4) , (5) Sfcli (6) K IHtt © ftfiK f± , P D £ 5 H 
[0017] 

(10) . ±E (3) , (4), (5) Sfcti (6) £E«©ll(}E)fc«BiEtt, 7**- 
€S©T i O^ffliS^itS, 

[0018] 

Sfe, 7^#--tf§a© T i 0 2 tt, £«T*, Sfc, A^ttfe «t ^fcfc, ««p«ftK«3S 

(i i) . ±m (i o) Kia«©H(jiH3fc«i«{±, nrs3fc««t!RiR4s*w-rs 0 
^»»o^m\cni&r i^^nmmm^mt iyt<oytWLV^imyt»m tytmut 

(12) . ±13 ( 1 ) fc|B*0»ttJR?ti:» ^Xvr-/ xyi/-f;U;^t?T, lu 
[0019] 

(13) . ±|H (l 2) fcE«®tflEttft&8M±, H5IB^»aJ©ifi«tEi9:*nT^*o 

[ 0 0 2 0 ] 

ft 2 Oim^I^t Sfc&lc, *awfi % WTtlStit*. 

(14) . ft^^*^trlS«jKft*-T?©tt*fcjEHLfc«^«!b>5Rrffi)t*^S55^jR 

ftftjfMIEft^fiStXf- v ft , tai3ffi«#:*ffiiB*fl«ffM U fro, SuESfciMftt 
^tt^SSIttKBiSI-SiGettESX-r <y 7 , itu f 3 fu K ft £ft fiic L T , fuEStftftJl^ 

[ 0 0 2 1 ] 

(15) . #*^*^trtt*«#tti70tt1llcfiHbfc**H»*»6Rra3t*#*5S3tt* 
> tflES^*XttMKaft#®«ftfttfaijtU fro, ft KM jgft £ & M 1" § t Jfc 

[ 0 0 2 2 ] 
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(i6). ±i3 (i 4) xtt (i 5) \cmm<Dmmytmmit. mMttmm? zrc&K 
(i 7) . M<DHig#*et2£ftT&3!i! i mmtrnzmmttfnfatzyiM-ectiz 

[ 0 0 2 3 ] 

(i s) . as5toBS*<Eis«nTasm i is«i:m2afii:^»i^-r««iiTf ens 

[ 0 0 2 4 ] 

cftfc <fc 9, i}*^ffl*«»"rsjfctt«*»iaE««KEia*n«o 

(19). ±15 ( 1 7 ) Xfi ( 1 8 ) t85«80KHB^tt«f±, gfcfllSff ftSftTV^S 

[aw©**] 

[ 0 0 2 5 ] 

ft*»SLt, S)t(*affi*^ePDPrtisoaiii±^<oKfti4io*(i«*fli*j-r«iifc«« 

T* £ § c 

[^^^ftfififSfca6©«g©«l] 

[ 0 0 2 6 ] 

HT, # ^1 Sfi M K & 3 p d P l 9 5 to^Tlit 5 0 

PDP 1 9 5 tt, S^«K%3tiBPa©ffiT*^i;K<^ACS!^7XV7 f -<'X^U-<'/< 
[ 0 0 2 7 ] 

£<DPDP 1 9 5 (4, »ffiSfi(D«itA^*OPDP 1 0 0 © £> <D ^ iil-&§ 0 

«fc t> UttWfctt, PDPigsii.fijtftinsr, g , bfr«ii£nTi> 
jf i i 3 fc» LtiBf)i;*i iisr, g , b tomKytmm 200 a^slt^i. 

H 1 tt * *HSS»jiKi3^5PDPl 95O8IWT$§ 0 

PDP 1 9 5 14, E^fc£ffi**ffaS-eTE»Sftfct&ffilg9 043«fctflt®*R9 2 

^mnm^fy^icmn^m 1 1 es«»)S?nT^4. 

[ 0 0 2 8 ] 

MIi9 0 tt , «OPDP 1 00kH«t, il#7XlSl 0 1 ± t * 55 * « 1 0 
2Rtf!gltftjl 1 0 6 tfMStu « Sfc^*S/*A (M g 0) fr&ftSftHJI 
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1 07ti!)IfcntS5 o 

i^tn 02 mmnui o 3 1, i^iin 0 4 1, nxtn ost^^ 

[ 0 0 2 9 ] 

T £ ft ffl * 31 It t o 

LLt, ffiifit, m&mmmi 0 4 t^xmm 1 0 s t^^^^rc^n^^mmm^ 

0 9 t V 5 o 

[ 0 0 3 0 ] 

» S * 9 2 fit , B2(cgfi5i:, fSfl7Xlfii l it, 7F1/Xiii 121:, 

i 3i, niii i niii i 4H±©ratjgjssnfeBia»osBS±K}B 

jaSftfc*. »Rtf*©»ftt 1 1 5 r , g\ bt, )tMl 2 0 0fci> 

[ 0 0 3 1 ] 

WL « ffi ND 1 1 6 \C it , PDP lOOtSat, He, X e , N e ft?OSif^sS^!!l>6 
ftitlJX (SAiJ^) tf5 0 0 ~ 6 0 0 Tor r (66. 5 - 7 9. 8 k P a) Ifi 

, tt«3Hi l 6 *8A>T?5Xt SMtftfBftSCTfctt^-*- S -tr ;l/ 55. 

±E»«a»M 1 .1 6 fcfc^Ttt, MttfoTlSi^fi (ttiSIl 4 7 n m) tfft 
tt, *, fcfttftfOSfetttfSfS&ftflcJil 1 5 r , g, b waMxr * C tic & 

[ 0 0 3 2 ] 

2 o o a, sjgf sum i i 4iicii, bp -5, mmwm \ i 3 & tf hb i i 4 

©flffifcfcfcDJfcftfcSIEtfJItt (If 0. 1 ^m~2 0^m) £Jg$;*ftfck©T?&5 0 

2 ( n n m •• i 5 ~ 7 0 ) ts5 0 

[ 0 0 3 3 ] 

:c7tji-*s<DT i o,a, ssRfcSttftf cwt. rgft^j t^5 0 ) 

3Sfl«fg«©K:R#XW:Wfe©K£#;&!»iK48i: IT, gttl*^4it§ttStf 

$5. 

4 * » T i o 2 t(i, ftfi £ , ^I^^/l/y*^ M&ifib^Si: i:^af,nt^5 

fits, ytmmtLTfr?-A/m^-?ji/-y*4bm<DT i o^ffli^amts^. 

[ 0 0 3 4 ] 

aftwcox^tft^sfbs-a:, sjt(*jigiBic*ta^-sK{t«i*is{i:^»-r5o 

[ 0 0 3 5 ] 

» t ti s 7 f- # - -if $! © T i O 2 fit ft K It , S r T i O 3 , Z n CK SiC, GaP, Cd 
S, CdSe, Mo Sj^^fO-MtLTlStfenS, 
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[ 0 0 3 6 ] 

s'fc, mn^itt % tmm^<DijLW&±?;ic&mT%(DT*, 1 ~ 1 o n m @a©«g? 

S n 0 2 , W0 3 , Fe 2 0 3 v Bi 2 0 3 4SfciStt»Sl5££l£L#3fc«>, £©£5 
Sfc, )Kl!tl 2 0 0 fi, it ft ft « 1 1 5 r % g, b*Dt.S»*©««'**<, ?<D± 
[ 0 0 3 7 ] 

tfftfcftfS* 5§SI*I 1 1 5 r , g , btt, ±fE3fctt»200±fc* 

K^MKBHf (?D tfjgjSjnfe^Mift-efeoT, stA^o^y^cnssfftifl 
<ftM« 2 0 o ©M^a > 

h * n a * o rt h ic w io x tt a * l i» , «s ja -r * c t k j: t) »'« « n * . 

<§IMll5r, g , b 
<PDP©f±I> 

(^Sff0)Jp a n l ) 

(&®& l ) 

ifi : 2 5 °C 

ft SPSS ft «« : 0 

Btk : 1 0 m 

%ftSfi£it$j LTfg7tiss©¥i£iffi a ?6{c, i o o o tifiammmwi 

B £±fB¥£H» A -?Bt L fcffit 1 OO^StCTfgft^filfM (%) * * ffl L fc o 
<HKISIi> 

H 3 J: 5 fc, ffiSHSftfr £ 1 0 0 0 #HSj!&fc:fettS&)fe&fi*l8*tt, 

p a p 7 9 % 8 m T* 3b 5 © K ■# L T , Hfif§0!l n a n 1 » , 8 9 XlfitftoTfeD, 1 0 % © 

[ 0 0 3 8 ] 



: 5 n m 

: T i 0 2 (7t^-€I) 

: 380nm~420nm («ft!K1Btt) 

: « L ( P D P 1 0 0 £ ftttifi) 

5 \l m 
T i 0 2 

380nm~420nm (ftftftfgtf) 

^*p°p t mm 
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ttm&itt, iiHtt^e i o o o ttnig&ftic&tts&ft&ftigft m& 8 1 % 
% * f* m 6 ti & v^o 

BP -6, S if ffl H J6 & 

SMS, *n2»-f*y K-^ffla!Sfcl4ft*«je#«!)!R*«aft2*T i 0 2 
, CdSStflnTaO^lttCtlCJiD, £ ft 5 & ft« « f£ T* & < W *i ft 

[ 0 0 3 9 ] 

£ T* * 3 # * ft o 
[ 0 0 4 0 ] 

<PDP«fti> 
2 ) 

XMUvmm ■ 5 n m 

KMMVttK : T i 0 2 2--tr§y) 

®« : 3 8 0 nm~ 5 5 0 nm (»IS)IS«) 

* <D ffi : fie * n Q p |q « 

0 3 tc^f J: 5 t, «$Jn a p 2 I4, KttBi%fr 6 l 0 0 0 Rlllg&ftlCttltSftft&lfc 
It It 9 1 %gST'St) 1 fi£* B a B iOitf 1 2 %llT'fe t) . HRfWaf&ttjWSOffiT 

[ 0 0 4 1 ] 

I'itt^Ti^a*^ Mffllfi l fcl^t§Kf£ft»fi£{fc*8i!M*«a&S#ifc;5o 

Rfbtt%^»bT, a^ftgffi*^typDPrti»oaffi±^oKffc«ioiii«*»fti-r«i: 

[ 0 0 4 2 ] 

fcfc, *mSJBffi-ett, fttt$« 2 0 0 «, 7t?-1?i©T i 0 2 tfl«l:||SnT 
v*fcLfctf, *"7Xe-X, if5X^;K JSttR»*, MS fc « 7;l/ 5 

» ffl Rf 16 1? S o 
[ 0 0 4 3 ] 

*fc* *^Jfijg«|"ptt, ft«$£iift#Jf <DT« tcfffl Lfc#, JtttS80EI2»mf±c: 
flU^tf, 0 4 t^t J: o K, SfftftS? 2 1 6 2 1 7i#XDICt)ft« 
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[ 0 0 4 4 ] 

C©«£, &£3fc#tfc?2 1 6 icKMMftL? 2 1 7*t8»LT^5CT, 3fftftS?2 

i 6 (omwicttm Lrc&titvaztftmmm? 2 1 7mtiffffl^t^ 
( i . Mfommwft$LT.m 

(2. itftftMMMlS) 

So 

( 3 . 

<PDPCft|> 
(^JSffilft 3 ) 

ft it ©IE IS 14 B : SUtttt^fctfttM 
ft»®#Wi>ftft©§IJ? : 2 0 /x m 
S36#t»t5*»l«)lIIt*: 3% 
ft)&{«©MM : T i 0 2 (7±*--tf§!) 
KM :3 8 0 nm~ 4 2 0 (IMIS) 

* © ffi : ft * p q p t n « 

2 ) 

#tt*«>ERttll:B}fc4**fcfl-ftElI 
ft^SE^W itftftOHJ* : 2 0 /i m 

KMUVtiK :TiO z Ol/fW) 

■KlRffl :3 8 0 nm- 4 2 0 (IWM) 

* © flfi : fex&tmm 

< M ^ In ^ > 

p a p ^ 7 9 % 8 a 7- £ 3 © K ft L T , H fig 01 p d p 3 « , 8 9 SiHtftoTfi!), lOUC 
[ 0 0 4 5 ] 

%rc, itia2H, iK»r^^^f> i o o obi p^gatt ic33tt§^7t3SSffiS*^ 8 i % 
a x « m 6 n 4 v> c 

oft), ;l/^;H!£>T i o 2 tt, IXM'f'KSftLTt, ttlffii fcHttfc, #^fifi 

ftSHIl 1 4 ©StfttififcERLTfc 
[ 0 0 4 6 ] 

»3tt»Slc** < #4t*Ott, Mffitf^xM l 0 1 tcMlRJ-T^ffi, BP 13, §§ltftJl 

i i 3±cii«nT^5ii)eftiif$sfti6, c ©a*ftjio*iiifir3fi-K)tttt«##flE 

L4^Ctf!f * L^ff, ±IBO«t 5 fcfllfi«iii©±**tfi£-ei4» ftM« 2 0 1 ff#£L 
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[ 0 0 4 7 ] 

Sfc, 0 6 t^lT <fc 5 Ml 2 0 2 §ltl 1 4<D]I±8l5fcERLTfca&£«T?fc 

So 

Hsn±aiJttffi)ttft:««#aEL*v^iamTf**), sfc, fit«K###SLfttLTt» 

c Sfc, WI«90i:8«LT^Sft», *fi**ftiSttfl:S-&* , 
[ 0 0 4 8 ] 

£p>&c, H7twt±5E, MII9 Otfe^t, HttS^fiSttft* BP -6, fe>UtfSfiE 

9 OOflltiSoTKHiZ 0 l«iUUK 
COrtHflJStt, ftt«^OiltI«BSJ:4oTteD, Hit, ft t> T ^ * fttt 

K * Jfc *-X « W M b * » Hf ft o T V * o 

5 ff^fiSt^tlTfe* <9 , Lfctf oTS*#7* 1 9 0 J« 2i * ;l/ * * 8P «k 0 &4rHft&&R 
[ 0 0 4 9 ] 

S 1 0 2 frs c £ t ft* 3^, j1.JB*lcifi^-b;l/©tt*fc:j: 5 £ CfcSftMltfSI 

[ 0 0 5 0 ] 

* fc» H77B, Jttftt* 2 0 1 tt, MII9 0lOit»f7X 1 9 oaaStltlt 
S , W ffi « 9 lfllCSf ^771 9 0HaS5tESLTt>«fcV^ o 

[ 0 0 5 1 ] 
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